cost containment has led to the search for effective employer-controlled cost reduction strategies (Hayes, 1986; Schuler, 1982; Thelan, 1985) . The objective of these strategies is to employ risk management (Bernstein, 1983a; 1983b) to decrease health care and related costs resulting from high incidence and high cost medical events, whether generated at the worksite (eg, back injuries) or through employee lifestyles (eg, smoking) .
Occupational health nurses can and do playa central role in this cost containment effort (Christensen, 1985; Kirkpatrick, 1985; Nemcek, 1986) . This article will discuss the sources of data available to an occupational health nurse to use in the selection of worksite health and safety programs, which will help reduce the health care costs paid by an employer.
The Figure demonstrates the centrality of the occupational health nurse's position as a critical link between employees and management. On the employee side, the experienced occupational health nurse knows worksite hazards and the occupational injuries and illnesses generated by these hazards, the patterns of employee work behavior and lifestyles, and the rehabilitative activities necessary to return injured employees to the job. On the management side, the experienced occupational health nurse has a good understanding of the costs and problems associated with handling these issues due to interaction with the health care staff, human resources personnel, and insurance carriers. As a consequence, the A number of excellent references describe the basic steps and mechanics of cost/benefit analysis.
occupational health nurse may be in the best position of anyone dealing with employees to educate employers about the benefits of worksite health and safety programs.
ADVOCATING FOR WORKSITE HEALTH PROGRAMS
The major difficulty faced by an occupational health nurse advocating the introduction of a worksite health program, such as smoking cessation or back injury prevention, is the construction of a strong argument for that program. A strong argument depends on two factors: • Strong support by the staff to be involved with project and employees. • Factual data demonstrating the net benefits of a program(s) to top management. Support by those affected by program implementation is needed since the cooperation of these parties will determine how willingly they assist with data collection and analysis, as well as program implementation.
The factual argument to management must be presented in dollar terms because they want to know what contribution the program will make to the "bottom line" (Chen, 1982) . The standard method of presenting such an argument is a benefit! cost analysis. As indicated in the Figure, this entails five basic steps. • The worksite needs must be assessed to determine what programs are needed by employees. • Data are collected to estimate the expected benefits and costs of providing the health and safety programs identified by the worksite needs assessment. • A comparison using benefit/cost ratios of the estimated monetary benefits and costs indicates which programs are expected to result in the largest net impact on health care and related costs. (Nonmonetary benefits and costs also are considered). • The programs are designed and implemented, based upon the comparison above. • The impact of the program is monitored so that actual monetary and nonmonetary benefits and costs can be determined. A number of excellent references are available that describe these basic steps and the mechanics of benefit! cost analysis in more detail (Berry, 1981; Centers for Disease Control, 1980; Hunt, 1984; O'Donnell, 1984; Ossler, 1984; Ostwald, 1986) . Unfortunately, these guidelines for the conduct of the analysis typically ignore the sources of data needed for the selection of the best program(s) to meet the needs of a given employer and calculate the benefit/cost ratios for those programs. However, the identification and utilization of data sources is the most difficult part of the task, since the data typically needed are not conveniently located in one set of personnel records, or in some cases may be unavailable due to poor recordkeeping systems.
Identified here are the sources of data available for use in the selection of worksite health and safety programs with a focus on two major questions. What data are available to use in the assessment of worksite health and safety needs? What data are available to use in the estimation of expected program costs and benefits? Attention also will be given to data sources available as substitutes for actual in-house data when company records are inaccessible or have not been maintained. A summary of the sources of data to be discussed is provided (see Table) .
ASS,ESSMENT OF WORKSITE NEEDS
The first step in developing a recommendation for implementing a health care cost containment program(s) is to assess worksite needs to identify the most frequent health and safety problems and the affected segments of an employer's workforce. Problems that are both the most frequent as well as the most costly to the employer are prime candidates for special programmatic attention.
The health risk profiles developed may vary with the characteristics of both the employer and the employees. For example, a largely middle-aged, male workforce in a manufacturing operation generally will have a relatively high risk of health problems related to back injuries, hypertension, smoking, and alcoholism. In contrast, an employee group that is largely females in their middle thirties working in an office environment may be relatively prone The occupational health nurse may recommend an employee needs assessment survey to solicit employee perceptions of their health problems.
to carpal tunnel syndrome, eye strain, and other stress-induced illnesses and injuries. Thus, the occupational health nurse must use the knowledge of the employee demographic groups acquired at the worksite in combination with recorded data to determine the existence and incidence of various types of observed or potential injuries or health problems. The accessible recorded data will be found in the human resources department, the employee health department, and/or the insurance carrier records. As a result, the development of a worksite health and safety needs profile will be based on the systematic review of in-house data sources to identify and estimate health risks. As noted, the occupational health nurse may work with the employee health and human resources staff to develop this profile.
Personnel records assist in the identification of employee subgroups based on their demographic characteristics (eg, sex, age, race) and other relevant health and safety risk predictors. The use of such groupings will facilitate the comparison of employee groups with data from the state or national level (eg, heart attack risks). An often untapped source of information from the personnel records that can be used is data on unexplained absences. In addition, plotting the times and places where unexplained absences are most frequent on a worksite map can assist in identifying potential health hazards and related problems at the worksite (Taylor, 1980) .
Health and safety records are most frequently maintained by the employee health department. Three sets of records should be examined. First, employee health records indicate the most prevalent actual physical conditions, health problems, and disabilities. The expected incidence of death and illness can then be projected. Second, the OSHA Log of Occupational Injuries (OSHA No. 200) shows the patterns of injuries by frequency, time of year, severity, job classification, department, age, and sex of injured employees. Finally, workers' compensation claims identify the most prevalent claimed injuries. These records also provide insight into the short-term and long-term disability claims of the employer.
Health and short-term and longterm disability insurance carriers should be contacted for their claims history records. This contact may be a new experience for some insurance providers, so time must be provided to allow them to develop their responses. Since these data are so useful for identifying incidence patterns, providing cost estimates, and monitoring health care costs over time, the long-term goal is to establish a routine reporting system to furnish this information on a regular basis. If the provider is uncooperative, then serious consideration should be given to changing to a provider who is willing to furnish the needed data.
The occupational health nurse may recommend an employee needs assessment survey to solicit employee perceptions of their health problems (Bernstein, 1983a) , safety hazards on the job, and injuries that mayor may not have been reported. 
An employee survey will document the notions held by an occupational health nurse about lifestyle practices and sources of employee stress that can be addressed through health promotion programs. The data should also be analyzed by employee demographic characteristics consistent with the documentation collected from other sources. Since an employee survey must be conducted properly to provide valid data, it will be necessary for smaller employers to hire a consultant for this task. Many of the issues to be explored in the assessment survey will be identified through the research conducted by the occupational health nurse prior to the survey. Locating and analyzing data from the personnel department, employee health department, and insurance carrier will be relatively straightforward in companies where computerized recordkeeping has been implemented (Elkiss, 1987; Walker, 1982; Whyte, 1982; Wilkinson, 1984) . However, in smaller companies or those without computerized personnel and injury records, the task of collecting data will be extremely burdensome, if not impossible. As a result, it may be necessary to develop an alternative data collection strategy for such situations.
The formulation of an alternative strategy requires creative problem solving focused on the most effective use of available data. The appropriate strategy will depend on the type of program needed for implementation. For example, strategies will be different for a health promotion or wellness program compared to a program for the prevention of injuries. Regardless of the program target, the first critical step is determining the basic demographic profile of the workforce. This information provides insights into any special risk factors faced by the employee group, in addition to certain lifestyle characteristics found in all employee groups, such as too little exercise, weight problems, smoking, and jobrelated stress (Dickerson, 1983) .
Companies seeking to implement their first health promotion program CIO, 1987) , and labor union input can be employed. In addition, there is a wealth of information about successful and cost-effective programs, such as smoking cessation, weight control, and stress management programs available in published articles and books (Barick, 1985; Herzlinger, 1986; Nemcek, 1986; Shipley, 1987) . This literature can be critically reviewed by comparing the workforce characteristics of the group studied to those of a given employer to determine which programs are most appropriate for a specific employee group. The need for more targeted wellness programs, such as hypertension screening programs, can be determined by comparing the age, sex, and race characteristics of the workforce with data indicating risk factors among the population at the national or state level. The National Center , 1981) . In addition, the public health departments of many states publish morbidity and mortality data for the state population. In some cases, the state agency may also have conducted some special analyses of risk factors by population or industry subgroups, which are available upon request.
The selection of safety programs or other progams targeted for occupational injuries and illnesses can be guided by many data sources published by both national and state agencies, the U.S. Department of Commerce, and labor unions. At the national level there are several agencies that provide reference data. For example, the National Center for Health Statistics has published 1Ypes ofInjuries and Impairments due to Injuries(1986) and Persons Injured and Disability Days Due to Injuries, United States, 1980 -81 (1985 based on its vital and health statistics data. The U.S. Department of Labor, Bureau of Labor Statistics publishes data annually on the incidence of a variety of occupational illnesses and injuries, and periodically conducts special analyses such as that contained in Occupational Injuries and Illness in the United States by Industry, 1985 Industry, (1987 and publishes special topic articles in the Monthly Labor Review (Jensen, 1983; Macon, 1983) . A series addressing the ten leading work-related diseases and injuries was published by the Centers for Disease Control in the Morbidity and Mortality Weekly Report from 1983 through 1986. These articles give an overview of the importance of each disease and injury category, but contain varying amounts of incidence data. Finally, additional national data on illness, Congress, 1985a Congress, , 1985b . State agencies, as a consequence of the Occupational Safety and Health Act (OSHA) joint federal-state data collection system, also have information available on occupational illness and injuries specifically for the state and its industries. Depending on the state agency structure, these data will most likely be found in the labor and public health departments. In addition, state workers' compensation injury claims data are available through the commerce and labor departments.
Two data sources that may be overlooked are the U.S. Chamber of Commerce and labor unions. The U.S. Chamber of Commerce will be particularly helpful to smaller companies since they are its constituent group. A Guideto SourcesofHealth Care Data (U.S. Chamber of Commerce, 1986b) will provide other useful ideas for data sources. Analyses of workers' compensation systems are available periodically. Finally, data bases maintained by international unions can be explored as well (Elkiss, 1987) .
A review of the accessible data will permit the identification of high incidence health and safety problems that should be targeted for appropriate programs to reduce incidence. However, the payoff from these programs may vary substantially. Employers are concerned with implementing the programs that have the "Biggest Bang for the Buck." These programs can only be determined after consideration is given to the potential benefits (cost savings) expected from the programs as compared with the costs of implementing the programs.
PROGRAM COSTS AND BENEFITS
The data collected in the needs assessment step will identify the high incidence health and safety events to be expected in a given workforce. The next step is to estimate the costs and benefits of program delivery prior to recommending one or several programs for implementation. Calculating the costs of program delivery is relatively easy since these expenditures are immediate. In contrast, estimating program benefits requires predicting future cost savings (ie, how many dollars will be saved as a consequence of suceessful preventive programs). These dollar savings are estimated by determining the expected risk of a preventable event occurring, such as a heart attack, and then calculating associated health care and related dollar costs.
Comparing the present costs of a program relative to its future benefits is a standard problem when making any investment decision. The uncertainties associated with future cost savings are no different than investing in the training of employees or the purchase of plant and equipment. The rationale motivating all of these investment expenditures is the anticipation of a long-term payoff in higher productivity as well as other forms of cost saving. In the case of health care and related programs, productivity is increased due to improved work effort, decreased absenteeism, and fewer sick days, while health care and related costs are reduced.
The method of estimating program delivery costs will vary with the delivery model. If the program is provided by in-house staff, the share of staff time spent on the program is used to prorate the cost of staff salaries and fringe benefits devoted to the program. For example, if an occupational health nurse spends 20% of the workweek delivering a smoking cessation program, then 20% of the salary and fringe benefits received by the occupational health nurse would be considered a program cost. Additional costs would include: a prorated share of the utility bills, space, and other in-house facilities used for the program; supplies (eg, written educational materials); and any costs incurred if the occupational health nurse must receive special training prior to offering a program. If programs are not scheduled during work hours, then a measure of the value of the lost work time must not be included. Most programs are not offered during the scheduled work day to avoid lost production costs.
If a contractor is hired to provide the program, then the cost of the program is the fee paid to the outside provider. However, there may be substantial hidden costs in staff time, which should be included in the estimate of cost. These time estimates would reflect the time spent by the occupational health nurse identifying the desired program, selling it to management, locating an acceptable quality contractor, and supervising the program delivery to monitor the quality of the contracted program (Chenoweth, 1983; .
To estimate the cost saving benefits from the program, one may follow the basic pattern identified in the discussion of assessing needs: use inhouse data to the extent accessible, then supplement these data as needed with other sources. Many of the same data sources will be used, but different questions will be asked of the insurance carriers, employee health departments, and personnel departments. There are two types of benefits to be estimated: the direct costs of health care and health carerelated costs, including sick leave, absenteeism (lost days ofwork or productivity), and employee turnover.
. The major sources of data on direct health care costs are the health and disability insurance carriers and workers' compensation claims. The insurance carriers can provide cost estimates for the services provided. These estimates include the average cost of a specified high' incidence injury or illness, such as the average cost of treating diabetes or heart Focusing on only the direct costs of health care will underestimate the benefits to be derived from health and safety programs.
attacks; the average cost of hospitalization claims; the average cost of a short-and long-term disability payment for a specified illness; the average cost of rehabilitation for a given injury; and the average death benefit claim. Additional data on the typical cost of a workers' compensation claim for a given injury or disability also can be determined. As previously discussed, the request for this information may be a new experience for the insurance carrier, but a carrier with a well-designed data reporting system easily can provide this information.
A focus on only the direct costs of health care will underestimate the benefits to be derived from health and safety programs since there are many related costs to be considered as well. The data needed to estimate these related costs will primarily be located in the personnel department. Employees use sick leave or just do not come to work due to health problems. Data on the average number of sick days or absences by employee subgroup are routinely collected by many personnel departments. When combined with data on the average cost of employee wages and fringe benefits, the cost of these days lost Gleason and Golden from work can be estimated for a measure of lost productivity.
Low efficiency and low productivity while performing a job also may result from poor health, but these measures of reduced productivity are too difficult to develop in most cases. In addition, health problems can generate higher rates of employee turnover. The loss of an employee represents the loss of the employer's investment in recruitment and training to develop the productivity of that employee. These costs have been or easily can be estimated by the personnel department (Kesner, 1982) . Finally, estimates of the costs of pensions paid to employees prematurely retired due to poor health or injury can be provided by the personnel department.
As noted, smaller companies may not have all of these data available. There are two ways to proceed in this situation, which employ external existing data in a "low-cost model for preventive health programs" (Dickerson, 1983) .
One strategy that can be used when no programs are in place is to begin modestly with one or two programs targeted at lifestyle characteristics. The programs selected should be those with a proven record of cost savings, since the successful implementation of these first programs will build confidence in programs subsequently recommended. Programs that have been shown by past experience to substantially reduce health care and related costs include smoking cessation (Kristein, 1983; Van Tuinen, 1986; Weis, 1981) and hypertension screening (Kristein , 1977) programs, as well as a variety of other wellness and fitness programs (Bureau of National Affairs, 1987; Everly, 1985; Spilman, 1986; U.S. Department of Health and Human Services, 1979) . The expected net monetary benefits of such programs can be determined by reviewing the program impact reported in professional journals dealing with occupational health and illness and preventive health. The knowledge of employee needs and the worksite, gained through the needs assess-Data Sources ment, is the basis for selecting an appropriate program. For example, an employer who prohibits employees from smoking at the worksite is likely to attract a relatively large number of nonsmoking personnel. As a consequence, a smoking cessation program may not be a good choice for such an employee group, but a hypertension screening program may be a very good investment.
A second strategy available for employers who already have implemented these basic programs and documented benefits from positive lifestyle behavioral changes is to use data published by federal, state, and private organizations. These data can be used to estimate the program benefits expected if additional programs are initiated. This strategy must assume that the employee characteristics in a given industry are similar to the populations for which published data are available since these data will substitute for data unavailable from the employer. Gaps in the published data generally will have to be supplemented by information found in the professional journals.
At the national level, the National Center for Health Statistics (1984) publishes estimates of the mean annual health insurance premium and the proportion paid by employers. In addition, the U.S. Department of Commerce publishes information on employer-paid health insurance costs. Furthermore, the Statistical Abstract of the United States (U.S. Department of Commerce, 1986) includes a variety of useful and easy to access data. The data included are: per capita expenditures on hospital care, physicians' services, and drugs; indexes of medical care prices; average daily hospital room charges; hospital discharges and days of care by sex, age, and diagnosis; and days of disability by type and selected characteristics. Patterns of workers' compensation disability payments by extent of disability by state have been published by the U.S. Department of Labor (1985) .
Data also have been published by the National Center for Health Statistics (1983 Statistics ( , 1985 . These data are (Jensen, 1983) and other professional journals (eg, Bernacki, 1986) .
Other helpful sources of data are published by state agencies and private organizations. Most state workers' compensation bureaus publish data on a regular basis on the cost of workers' compensation claims, often disaggregated by type of disability and industry. The annual Employee Benefits published by the U.S. Chamber of Commerce (1986a) provides average payments per employee for workers' compensation and life and health insurance. The Bureau of National Affairs (1987) also publishes data on the costs of employee health care benefits and workers' compensation claims.
Once the data on costs and benefits have been estimated, whether by an analysis of actual company data or by the use of approximations based on published information, the final step of program selection can be completed. By comparing the estimated dollar costs of the program with the expected dollar benefits over a five to ten year minimum period, the occupational health nurse can determine the net program payoff to be anticipated during the first, as well as subsequent years of the program. The program(s) with the largest dollar payoff should be selected for implementation. This focus on the net monetary payoff does not suggest that nonmonetary benefits, such as improved employee morale, improved employer goodwill, and decreased risk of civil suits (Bernstein, 1983a) are unimportant. These nonmonetary benefits should be noted for consideration. However, the decision to implement a program will basically be determined by the way such programs affect "the bottom line."
Because of the steps required to select a program, some may decide that the time limitations of their jobs will prohibit them from conducting such an analysis. As a consequence, the hiring of a consultant to analyze the needs of the company and its employees will be recommended. However, it is important for the occupational health nurse to understand the steps in the analysis and the types of data a consultant will need for a careful evaluation of the needs of a given worksite in order to work most effectively with the consultant and monitor the quality of the program provided.
CONCLUSION
Two major steps are involved in the selection of worksite health and safety programs: an assessment of the worksite and employee needs, and the estimation of the costs and benefits expected as a consequence of implementing programs. Once these two steps are completed, a comparison of the monetary costs and benefits indicates which programs offer the largest net benefits to an employer.
The process of collecting these data from the varied sources is never fast or easy when done carefully. However, it can be greatly facilitated by good working relationships between the occupational health nurse and other employee health and human resources staff and a high quality computerized occupational injury management system (Wilkinson, 1984) and human resources information system. The presence of computerized data systems permits the routine monitoring of health and safety problems at the worksite, as well as ease of follow-up after program implementation. Contracting with insurance carriers with computerized reporting systems designed to provide the needed information for monitoring and analyzing health and safety matters also will greatly simplify the task to be completed.
The need for recordkeeping systems that facilitate the provision of data on a routine basis, as well as the monitoring and analysis of trends, indicates the necessity of a coordinated approach to health care cost reduction activities throughout a company. As shown in the Figure, a major leadership role in the development of good working relationships to ensure such a coordinated approach can be played by the occupational health nurse. Thus, an important key in the development of a convincing recommendation for the implementation of health and safety programs is cooperation between the human resources and employee health departments, the insurance carriers, and the occupational health nurse.
